African trypanosomiasis, are also being targeted for elimination.
Unfortunately, other NTDs have not fared so well in terms of coverage. Today it is believed that fewer than 10% of eligible populations living in endemic regions of Africa, Asia, and the Americas are receiving annual treatments for their schistosomiasis, intestinal helminth infections, and/or trachoma [2] . The World Health Organization (WHO) and several leading public private partnerships and non-governmental development organizations are actively working to correct this situation and to steadily increase global coverage to the levels of LF and onchocerciasis. Of these, we believe that the single largest gap in mass drug administration for a serious NTD has to be the almost nonexistent global coverage for schistosomiasis.
There are an estimated 207 million people infected with one of the major schistosomes [3] , with more than 90% of the cases occurring in sub-Saharan Africa [3, 4] . Through a full consideration of the amount of end-organ pathologies to the liver (in the case of Schistosoma mansoni and S. japonicum infections), and to the bladder and kidneys (in the case of S. haematobium infection) [5] , together with the chronic morbidities associated with impaired child growth and development, chronic inflammation, anemia, and other nutritional deficiencies, some new disease burden assessments estimate that schistosmiasis accounts for up to 70 million disability-adjusted life years (DALYs) lost annually [6] . This global burden estimate exceeds that of malaria or tuberculosis, and is almost equivalent to the DALYs lost from HIV/AIDS [6] . Further, almost 300,000 people die annually from schistosomiasis in Africa [5] , and there is evidence that female genital schistosomiasis caused by S. haematobium may significantly increase the likelihood of contracting HIV/AIDS [7] .
Paired with these devastating health statistics is the equally alarming finding that fewer than 5% of the world's people with schistosomiasis are today receiving praziquantel, a specific anthelminthic treatment that costs as little as 8 cents per tablet [2] . At the April 2009 NTD Science and Technical Advisory Group (STAG) meetings in Geneva, the WHO reported that compiled statistics given to them by the member countries confirmed that fewer than 5% of the estimated people infected with schistosomiasis actually received treatment in 2008 (L. Savioli, personal communication). In Burkina Faso, annual treatment for a child with praziquantel (including delivery) has been shown to cost 32 cents [8] . Annual or every other year treatment with praziquantel has been shown to improve child growth and development, and to reverse the anemia and some of the end-organ pathologies linked to schistosomiasis [9, 10] . With support from the Bill & Melinda Gates Foundation, the Schistosomiasis Control Initiative (SCI) was created in 2002 in order to promote increased access to praziquantel in the at-risk areas of sub-Saharan Africa [11] . Working in collaboration with health ministries in six countries, an estimated 13, 9, and 8 million school-aged children received praziquantel treatments in 2005, 2006 , and 2007, respectively [2, 12] . In so doing, SCI has delivered most of the praziquantel to national programs providing African coverage, supplemented by drug donations from MedPharm, a generic pharmaceutical company that utilizes donations from Canadian citizens. However, an expansion of these activities in order to target most of the at-risk populations in sub-Saharan Africa would require a dramatic increase in donations for drugs and delivery costs if we are to begin approaching the levels of coverage that currently benefit global populations at risk for LF and onchocerciasis. A more recent (2009) grant from the Gates Foundation to the Global Network for Neglected Tropical Diseases will mobilize resources for expanding preventive chemotherapy treatments [13] , which should help promote improvements in praziquantel coverage, but there are still important hurdles that first must be urgently overcome.
Availability of praziquantel. Throughout much of sub-Saharan Africa there is insufficient praziquantel available for treatment. Praziquantel dosage is one tablet per 15 kg of body mass, so on average praziquantel tablet costs are only 20 cents per child and 24-32 cents per adult dose, depending on weight. However, because schistsomaisis is so widespread and the major control strategy relies on mass drug administration to either schoolaged children or total populations, even this modest price exceeds the health budget of many disease-endemic countries. 
Once funds are committed, it will be necessary to ensure adequate manufacturing capacity by coordinating increased production of the active pharmaceutical ingredient (API), now mostly done in Asia, and then formulation into tablets now mostly conducted either in India or South Korea, or at a Merck KgaA-owned plant in Mexico.
Praziquantel distribution. Schistosomiasis exhibits a focal distribution, and the symptoms are often difficult to recognize both by the individuals infected and by health personnel who normally staff the primary health care facilities in rural Africa. Additionally, the early stages of schistosomiasis, when treatment is most beneficial, often show only mild yet debilitating symptoms, which lead to serious consequences later in life. This means that praziquantel cannot be delivered in the way that many drugs are distributed, i.e., by sending them routinely to the Central Medical Stores and then via districts to health units. To do so would result in inefficient and fragmented use of the drugs because the rural poor infected with schistosomiasis rarely seek treatment for their early stage symptoms, and diagnostic testing is often not performed. The best way forward for schistosomiasis control then is for mass drug administration to be delivered to total at-risk populations defined where a survey shows prevalence of over 50% in school-aged children (although pre-school aged children can also be infected), and mass drug administration to children aged 6-16 years where survey prevalence is between 10% and 50% [14] . This regimen would be repeated until prevalence falls below the above thresholds. The timeline strategy recommended by SCI (working with WHO) is therefore to carry out the mapping of schistosomiasis distribution with an assessment of prevalence, conduct evidence-based advocacy to decision makers, determine drug needs, order drugs, and finally train health ministry staff, teachers, and community drug volunteers in order to deliver the safe and effective drugs, receive drugs through the port of entry, and/or distribute the drugs to rural centers, followed by mass drug distribution. Treatments are then repeated annually in areas of high endemicity and sometimes every 2 years in areas of lower endemicity. In terms of costs, we recommend that drug tablet costs should be accompanied by a budget of approximately 25 cents for delivery, including advocacy, training, and monitoring and evaluation. Thus, in addition to the $100 million for praziquantel costs as outlined above, an additional $100 million is also required annually to pay for the essential delivery costs. Used appropriately and when possible integrated with other NTD control efforts [2, 13] , such funds could dramatically reduce schistosome-related morbidity in Africa.
Operational research. Mass drug administration using praziquantel on a large scale raises many operational research questions, and all control initiatives should be accompanied by a budget for operational research. The range of questions that need to be addressed include actual costs, drug efficacy, monitoring for possible development of drug resistance, recording compliance, measuring clinical improvement after treatment through ultrasound and other technologies, and other clinical improvements, including growth in children and reductions in anemia. Thereafter, the optimal use of praziquantel will need to be determined, including frequency of treatment (annually or every 2 years), and then an exit strategy once prevalence and intensity are reduced [15] . Some of these activities and others are soon to begin, funded by the Gates Foundation through the Schistosomiasis Consortium for Operational Research and Evaluation (SCORE) (D. G. Colley, personal communication).
Back-up control tools. There is currently no strong evidence for the emergence of praziquantel resistance against schistosomes. However, if schistosomiasis control activities are scaled and over one hundred millions of at-risk populations receive praziquantel, it would be wise to consider this possibility and look into the development of a second anthelminthic drug with an equivalent target product profile [16] [17] [18] [19, 20] . Such vaccines could be used together with praziquantel in a combined and integrated program of vaccine-linked chemotherapy [21] .
The scaling up of praziquantel manufacture and distribution, together with operational research and new product research and development, would represent a global assault on schistosomiasis. Such activities could reduce one of Africa's greatest disease burdens [4] , but at a cost far lower than that associated with better known conditions such as HIV/AIDS and malaria [13] . Accordingly, global health policy makers, major donors (including the bilaterals and the Gates Foundation), the WHO, and the major public-private partnerships devoted to schistosomiasis control (including SCI and the Global Network for Neglected Tropical Diseases) are moving quickly to increase access to these low-cost, effective treatments in order to achieve this goal. If successful, we could avoid a tragic oversight and grasp an extraordinary opportunity to help the poorest people in Africa in the context of an otherwise successful decade of global health. In 2001, the World Health Assembly adopted a resolution that set as a global target the regular treatment of at least 75% of school-aged children at risk for both soil-transmitted helminth infections and schistosomiasis by 2010 [22] . Although it is clear that this target will not be met, it should serve as a wake-up call to increase our efforts in Africa for schistosomiasis control. There is still time to consign this disease to history [23] .
